Use of an oxygen multiwire surface electrode for the direct measurement of the distribution of alveolar PO2 at different inspired oxygen concentrations.
Experiments were performed in six anaesthetised, mechanically ventilated rabbits. After thoracotomy, a multiwire surface PO2 electrode was placed at the pleural surface by means of a special holder. The local distribution of PO2 was investigated at different values of inspired oxygen concentration (FIO2). The data were analysed in order to establish (a) whether the PO2 values measured at the lung surface reflect intra-alveolar PO2 and (b) that the distribution of these values represent real physiological differences between alveoli. The mean PO2 values were related to the calculated mean alveolar PO2 (PAO2) values (r = 0.97) indicating that it is possible to study PAO2 by local measurements. It can therefore be concluded that the technique used allows the study of the influence of different FIO2 values on the distribution of PAO2. Each local PAO2 value is the result of the corresponding local ventilation/perfusion ratio (VA/Q) therefore the distribution of PAO2 values represents the distribution of VA/Q. An increasing FIO2 causes an increasing heterogeneity of PAO2 and thus VA/Q leading to a concomitant increase in the alveolo-arterial oxygen difference. At the moment it is not possible to decide if this heterogeneity is primarily caused by heterogeneities in perfusion or ventilation. The results could throw fresh light on the effect of different ventilation procedures.